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Abstract 
The global increase of biofuel production and demand raises concerns about possible negative im-
pacts of this development on food security. Competition for arable land and rise or fluctuation of food 
consumer prices are seen as the two major risks for the food security of vulnerable communities and 
households in developing countries. However, reasons for food insecurity are multidimensional and 
not always related to the volume of food production or the consumer prices of food items. Therefore, 
understanding the various drivers of food insecurity is necessary to understand possible future impacts 
of biofuel development on food security. 
First results of this study show that levels and drivers of food insecurity in Kenya vary from region to 
region, are multi-dimensional and associated to several economic, ecological, socio-political, socio-
cultural and land use management related factors. Food insecurity is mostly severe in the arid areas in 
the north of the country. Intervention in view of mitigating food insecurity has to happen at various 
levels and involves different steering agents. The findings lead to the conclusion that reasons for, and 
mitigation of, food insecurity are highly context specific and cannot be addressed through simple solu-
tions. They also indicate that the potential impacts of biofuels on food security are likely to be very 
different from one area to the other. Sustainable biofuel policies must therefore take this diversity into 
account to identify the adequate solution for each area. 
Background and objectives 
Food Insecurity 
There are different definitions and concepts of food security. One that is widely accepted and used is 
the definition from the World Food Summit of 1996, which includes physical, political and socio-
economic determinants to procure and consume food: “Food security exists when all people, at all 
times, have physical and economic access to sufficient, safe and nutritious food that meets their die-
tary needs and food preferences for an active and healthy life”. Inversely food insecurity exists when 
people do not have adequate physical, social or economic access to food as defined above (FAO 
2010). 
The number of undernourished1 people in the world remains high. In 2010, the Food and Agriculture 
Organization (FAO) estimated that more than 900 million people suffered from hunger. This indicates 
a global structural problem threatening the achievement of the Millennium Development Goal (MDG) 
to halve hunger by 2015 (FAO 2010). Consequently, FAO dedicated its 2010 annual report on “The 
                                                     
1 Undernourishment exists when caloric intake is below the minimum dietary energy requirement (MDER). The 
MDER is the amount of energy needed for light activity and to maintain a minimum acceptable weight for at-
tained height. It varies by country and from year to year depending on the gender and age structure of the popu-
lation (FAO 2012). 
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State of Food Insecurity in the World” to countries in protracted crises, i.e. which are experiencing 
chronic food deficits, disruption of livelihoods over a prolonged time and the incapability of the state to 
respond to and mitigate threats to its population. For the period from 1996 to 2010 the FAO classified 
22 countries as being in protracted crisis, out of which 17 are in Africa (FAO 2010). Three out of five 
countries of the East African Community, including Kenya, are also classified as being in protracted 
crises (FAO 2011). In August 2011, Kenya was hit by a severe food crisis, during which 3.75 million 
people were food insecure and 1.4 million pastoralists were in a state of emergency (FEWS NET 
2011). Although the food crisis was triggered by drought, it was rather politics that turned it into a se-
vere emergency (Hurni 2011). On the one hand conflicts in Somalia impeded the migration of pastoral-
ists (Hurni 2011), and on the other hand, although the crisis was predicted, there was only poor and 
disorganised response to Early Warning Systems (Save the Children, Oxfam 2012). 
The Food versus Biofuels Debate 
Even though drought and politics have substantial impacts on food security, as argued above, the 
FAO decided to dedicate its 2011 report to “the effect of international price volatility on domestic mar-
kets and food security”. One of the factors mentioned is the rising demand for biofuels (FAO 2011). 
The FAO report thus echoes the “food versus fuel” debate that is, since a few years, strongly polariz-
ing development partners. On the one hand, most non-governmental organisations are concerned 
about increasing competition for resources (agricultural land, water), increasing food prices, and op-
portunity costs of land and labour. On the other hand, biofuel promoters and some governments point 
to the rural development and climate change mitigation potentials of biofuels (BEFS-FAO 2010, Ariza-
Montobbio and Lele 2010, GTZ 2009, Moraa et al. 2009, Faaij 2008, UN-Energy 2007, SDC 2007, 
Tomomatsu and Swallow 2007). In East Africa, governmental institutions have, so far, not been able to 
actively shape this debate, and to take coherent and adequate policy measures pertaining to biofuel 
development (Hunsberger 2010; Diaz-Chavez 2010, Moraa et al. 2009, Faaij 2008). In his book on 
“Biofuels in Africa” Mitchell (2010) describes three case studies of biofuel production in East Africa and 
concludes that clearer policies on biofuels and consistent treatment of possible investors would reduce 
time to develop biofuel projects as well as administrative costs. Cases of corruption have also contrib-
uted to shed negative light on biofuel investments: In Tanzania a Dutch company illegally acquired 
land with the help of local authorities. The company later went bankrupt (Press, Mail & Guardian online 
2011). In Kenya long discussions took place about leasing 50,000 ha in the Dakatcha woodlands to an 
Italian company to produce biofuel from Jatropha. The project would have displaced 20,000 people 
and endangered biodiversity (BBC News 2011).  
Objectives 
Today, the debate on the role of biofuels in improving or threatening food security is still ongoing. At 
the same time, it is obvious that the reasons for food insecurity are multi-dimensional and not always 
related to the volume of food production or the consumer prices of food items (BEFS-FAO 2010, 
Mitchell 2010, Faaij 2008, Misselhorn 2005, Southern African Millennium Ecosystem Assessment 
2004). Therefore, in order to understand the current and potential future impacts of biofuel develop-
ments on food security and to provide adequate guidance for the formulation and enforcement of sus-
tainable biofuel and regional development policies, it is necessary to gain a better understanding of 
the various drivers of food insecurity, of their geographic patterns and of the combinations in which 
they appear. This type of knowledge is lacking in many areas. Therefore, this paper aims at mapping 
and understanding the most critical drivers of food insecurity in Kenya, as a basis for sustainable bio-
fuel investment and regional development policies. In addition the findings from this paper shall pro-
vide a solid interpretation framework of food insecurity and its underlying causes, which can be used 
for further research and by development practitioners and decision-makers to work out sustainable 
rural development policies. 
Research Design and Methodology 
This study was conducted within the frame of the ERA-ARD (European Research Area - European 
Agricultural Research for Development, www.era-ard.org) funded Bioenergy in Africa (BIA) project 
(www.bioenergyinafrica.net), which was implemented between 2009 and 2011 in East Africa and Cen-
tral America. Institutions from 5 European, 3 African and 2 Central American countries collaborated on 
identifying potentials and risks of jatropha curcas and related crops for the rural poor. Different disci-
plines, including environmental, political and economic sciences, as well as geography, agronomy and 
engineering were represented, making the BIA an interdisciplinary initiative. Research for this paper 
was conducted through a MSc thesis in Kenya (Grimm 2012, forthcoming). 
 
Map 1: Kenya agro-climatic zones, mapping units and locations visited for the interviews and the par-
ticipatory mapping of food insecurity levels and drivers 
The following methodological steps were used in the frame of this study: 
1. A definition of the most important drivers of food insecurity, adapted to the Kenyan context, 
was developed. A study on food insecurity in southern Africa (Misselhorn 2005) served as a 
main reference. Misselhorn conducted a meta-analysis of 49 case studies implemented in 
southern Africa using the Household Economy Approach. From that she derived 33 drivers of 
food insecurity divided into 6 driver classes. The 17 drivers covering 80% of the overall driver 
impact according to Misselhorn where used as basis for the present study. To arrive at an 
adapted definition of food insecurity drivers for Kenya Misselhorn’s study  was completed with 
expert discussions and a systematic review of 50 short and long rain assessment reports from 
the Kenya Food Security Steering Group (KFSSG 2010 and 2011). 
2. Mapping units were identified by intersecting county and division boundaries with agro-
climatic zones in a Geographic Information System (GIS). This approach was selected in or-
der to achieve a manageable number of agro-climatically homogenous units falling within one 
governance entity (Map 1). 
3. A participatory mapping was conducted with local resource persons in 19 towns in Kenya 
(interview centres in Map 1); mostly rural advisers, or officers from irrigation, agriculture, gen-
der and social development offices at the district level. Resource persons were requested to 
identify the three major food insecurity drivers and the food insecurity level of each mapping 
unit within their geographic region of competence. This had to be done using the outputs of 
step 1, i.e. a predefined list of food security drivers and a predefined food insecurity scale. 
4. Group discussions were conducted with the same resource persons as in Step 3, to contex-
tualise the results of the mapping exercise and to collect additional information on causes of 
food insecurity and possible mitigation measures. 
5. Analysis of the mapping and group discussion results was conducted in Excel and in a GIS, 
to obtain quantitative results as well as a spatial representation of the levels, drivers and com-
bination of drivers of food insecurity for each spatial unit. 
Results 
Deriving Food Insecurity Drivers 
The in-depth analysis, through literature review and expert interviews, of the underlying causes of food 
insecurity in Kenya resulted in a list of 27 drivers (Table 1) that can be grouped into five classes (eco-
nomic, socio-political, socio-cultural, land use management and production systems, and ecological). 
Table 1 Drivers of food insecurity, driver classes 
 
Drivers Driver classes 
Income  
 
Economics 
Employment 
Costs of living 
Food prices 
Prices of agricultural inputs 
Prices of agricultural products 
Marketing 
Infrastructure  
Socio-political 
Government policies 
Extension servicesE 
Education 
Health 
Dependency syndrome  
Socio-cultural 
Unrest and violent conflicts 
Attitudes and perceptions 
Tradition 
Overpopulation 
Agricultural practices  
 
Land use management and production systems 
Post-harvest management 
Overdependence on one crop 
Land degradation 
Management of water resources 
Human-wildlife conflicts 
Livestock pests and diseases 
Crop pests and diseases 
Rainfall variability and water shortage Ecological 
Soil and / or terrain 
 
As context specificity is important in assessing the reasons for food insecurity and the potential im-
pacts of biofuels on it, a spatial analysis is required, which can help identifying patterns of food insecu-
rity that could be associated with key geographic factors, such as the ecological, socio-political, eco-
nomical and cultural characteristics of the various parts of the country. 
Spatial Patterns of Food Insecurity Levels 
Four levels of food insecurity were defined on the basis of the food insecurity severity scale of the 
Famine Early Warning System Network (FEWS-NET, www.fews.net): (1) no food insecurity; (2) mod-
erate food insecurity; (3) severe food insecurity; and (4) acute food insecurity.  Food secure house-
holds have adequate and stable access to food. Moderately food insecure households have borderline 
adequate food access in a region experiencing short-term instability. In a situation of severe food inse-
curity, households experience highly stressed and critical lack of food access with high and above 
usual malnutrition. If acute food insecurity prevails households face nearly complete lack of food 
and/or basic needs. 
Apart from a few exceptions, Map 2 below shows a strong correlation between agro-climatic suitability 
(Map 1) and food security2. The western and central high-potential areas, as well as the coast are 
generally food secure, while the arid and semi arid areas in the east and north are generally food in-
                                                     
2 When interpreting the results on food insecurity levels one has to keep in mind the distribution of 
population in Kenya. In the semi-arid north and northeast regions, population density hardly reaches 2 per-
sons per km2, whereas in the rich and fertile western, population density rises to 120 persons per km2. In the 
well endowed Rift Valley, population density varies from one area to another with an average of 13 inhabitants 
per km2 (Statehouse Kenya 2012). 
secure. The north is most affected by food insecurity, with Marsabit and Wajir Counties facing the 
worst situation; but there are also less affected areas (parts of Mandera County, Wajir County, Ka-
kuma and Turkwell in Turkana). Inversely, there are areas with severe food insecurity in the south, e.g. 
Makueni along the Nairobi-Mombasa highway. Overall, the map shows that food insecurity affects 
regions with low population densities, marginal arid and semi arid areas, as well as transition areas 
with high rainfall variability. It is also striking that only few areas of the country, concentrated along the 
Nairobi-Uganda highway, experience no food insecurity at all. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 2: Food insecurity levels in Kenya 
 
Spatial Patterns of Food Insecurity Drivers 
Preliminary spatial analysis of the most important food insecurity drivers (Table 1, column 1) for each 
mapping unit in Kenya does not reveal clear patterns that can be interpreted or associated with key 
factors such as the ecological, socio-political, economical and cultural characteristics of the various 
parts of the country. However, clear patterns can be identified, when analysis is based on the classes 
of food insecurity drivers outlined in Table 1 (column 2) above. According to this classification, most 
important food insecurity drivers in the north of the country are either ecological or socio-political (Map 
3). Mainly, they include rainfall variability, adverse policies or lacking infrastructure. Regional socio-
cultural issues are also important and concern mainly unrest and violent conflicts, for example as a 
result of cattle rustling and competition for grazing areas in the pastoral areas of the northern Rift Val-
ley, south and west of Lake Turkana. In the south-eastern arid and semi arid lands ecological issues 
(mainly rainfall variability) and land use management issues (inappropriate agricultural practices and 
water management) dominate, but there are also economic and regional socio-cultural issues, mainly 
lack of access to markets and overpopulation. In the central and western highlands all classes are 
represented, but economic issues (prices of agricultural inputs and marketing) and land use manage-
ment issues (agricultural practices and overdependence on few crops) seem to dominate. Unrest and 
violent conflicts, as well as overpopulation affect food security in the area of the Mau escarpment, 
roughly between Nakuru and Kisii. This area was affected by the 2008 post-election violence. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 3: Classes of first priority drivers of food insecurity 
Conclusions and discussion 
Levels of Intervention for Mitigating Food Insecurity 
The above outlined results show that the intensity and causes of food insecurity vary depending on 
geographic areas in Kenya. This raises the question whether food insecurity mitigation has to be 
adapted to regional or even local contexts in order to be effective and sustainable. Potential for miti-
gating food insecurity exists at various levels of intervention, ranging from local to international, and 
can be addressed by various steering agents, such as households, community leaders, and regional 
political institutions, the state or international regulations. It is clear that in many cases multi-level in-
terventions involving several steering agents are required. However, group discussions and expert 
interviews also hinted towards the fact that there are preferred, most likely, or most efficient levels of 
intervention and steering agents depending on driver classes. For example, infrastructure and educa-
tion was widely seen as the responsibility of national government, whereas attitudes and perceptions 
have to be dealt with at the local level. Columns 3 and 4 of Table 2 are an attempt to capture these 
stated linkages between drivers and levels of intervention. 
Table 2: Preferred levels of intervention and steering agents for mitigating food insecurity 
Driver classes Levels of intervention Steering agents 
Economic National to international National governments,  international regula-tions 
Socio-political National National government 
Socio-cultural Regional Regional political level, community leaders 
Land use management and 
production systems 
Local 
Households, with support from extension 
services, government offices, private sector, 
etc. Ecological 
 
Accordingly, and in order to identify interesting potentials for mitigating food insecurity, the five classes 
of food insecurity drivers shown in Map 3 can be further aggregated into 3 groups that reflect the pre-
ferred levels of intervention and steering agents (Table 2):  
1. Local level of intervention: Drivers that need to be addressed locally, as they depend on the agro-
climatic potential of an area and can therefore only be mitigated through adaptation of livelihood 
strategies; or drivers that are related to land use management and production systems of local 
smallholders, such as agricultural practices, water management, etc. 
2. Regional level of intervention: Drivers that are linked to regional societal issues such as unrest 
and violent conflicts, traditions and attitudes, etc. These drivers can be addressed by concerned 
communities and their leaders, with the help of external mediators, extension officers, etc. 
3. National to international levels of intervention: Drivers that are influenced by governmental or 
economic forces and therefore depend on external intervention by the government or international 
regulatory institutions for mitigation. 
Map 4 shows the spatial patterns of preferred intervention levels for mitigating food insecurity. Deep 
colours correspond to areas, in which both the first and second rank driver classes belong to the same 
level; light colours show areas, for which only the first rank driver class belongs to the concerned level. 
The emerging spatial pattern indicates the following perception of respondents: 
• In the north of the country food insecurity is mainly caused by environmental (rainfall variability and 
water shortage) and external forces (lack of government support and lack of infrastructure invest-
ment leading to marginalisation). Hence, the preferred strategies to improve food security in the 
north are through either adaptation to rainfall variability, or through political work to reduce margin-
alisation of the concerned areas. In some cases, mainly in the northern Rift Valley, localised con-
flicts, especially due to cattle rustling between neighbouring tribes, are severe food insecurity driv-
ers. Conflict mitigation and transformation, with the involvement of local to regional authorities and 
external mediators would help improving the situation in these cases. 
• In the south-eastern part of the country food insecurity is mainly caused by environmental (rainfall 
variability and water shortage) and land use management issues (inappropriate agricultural prac-
tices or water management). In the areas along Tana River, between Garissa and Mwingi, external 
drivers prevail slightly and are related to lack of access to markets. Overall, mitigation of food inse-
curity in the south-eastern part of the country is mainly possible through the adaptation to rainfall 
variability and the improvement of current livelihood strategies, with a focus on agricultural prac-
tices and water management. Some infrastructure development in the more remote eastern parts 
of the region would also be favourable. 
• In the south-western part of the country, including the central and western highlands and the low-
lands around Lake Victoria, the situation is more complex and mainly characterised by lack of gov-
ernment support and adverse economic situations. Additionally, food insecurity occurs due to over-
dependence on few crops, poor water management and inadequate agricultural practices. Unrest 
and violent conflicts linked to the access to land are also an important aspect in the areas affected 
by the 2008 post-election violence in the Rift Valley. Hence steering food insecurity drivers in this 
region would mean to find lasting solutions to long term land conflicts, environmental protection and 
improvement of agricultural practices, as well as income situation of farmers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 4: Levels of intervention for mitigating food insecurity. 
Conclusions for future biofuel development policies 
The above findings show that the drivers of food insecurity in Kenya are indeed multi-dimensional and 
complex.  Policy makers and development practitioners need to adopt an integrated, context specific 
approach to address food insecurity in an effective and sustainable manner. This is also valid for the 
conclusions to be derived pertaining to investment in biofuel development, or any other commercial 
activity that would increase the requirements for agricultural land. Hereafter are a few conclusions and 
recommendations developed on the basis of the analysis of food insecurity drivers outlined above: 
1. Increase of pressure on land resources should be avoided by all means in (a) environmentally 
sensitive areas of the Rift Valley, (b) arid and semi-arid lands where overpopulation is an important 
food insecurity driver, and (c) in the high-potential food producing areas of the central and western 
highlands, where pressure on land is already high and leading to overuse and sometimes to con-
flicts. In these areas, biofuel production can only be encouraged, if it does not increase pressure 
on land and water resources, for example as Jatropha hedges or live fences. 
2. The arid areas, mainly in the northern and north-eastern parts of the country, are probably not 
suitable for biofuel production, at least at commercial scale. In these areas, sustainable small scale 
production could be encouraged in areas where water availability is sufficient (e.g. along rivers) to 
help improving access of local communities to energy and to reduce pressure on forest resources. 
3. In areas, in which water management and availability of water were mentioned as being the main 
drivers of food insecurity, mainly in the south-eastern part of the country, investment in biofuel pro-
duction should not increase pressure on water resources. Hence, biofuel production in these areas 
should not use irrigation and should favour drought resistant varieties. 
4. In areas in which rainfall variability is the main cause for food insecurity, production of drought 
resistant biofuels like jatropha curcas could offer an alternative to smallholders, and help them to 
reduce dependence on few food crops. However, no development of local biofuel production 
should be undertaken, unless a reliable market has been established and sustainability of such in-
vestment carefully investigated. 
5. Similar statement can be made for regions in which food insecurity is mainly linked to unsuitable 
agricultural practices. In such areas, like the coast, Makueni and patches in the western Rift Valley, 
a careful promotion of biofuels could be envisaged, provided that such initiatives do not increase 
pressure on resources and competition with food crop production 
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